We study for the first time the three-body charmless baryonic decaysB 0
I. INTRODUCTION
In contrast with mesonic B decays, the decays of B mesons to baryonic final states have been observed to have unique signatures due to the baryon-pair (B 1B2 ) formations, which reflect rich mechanisms for the hadronizations of the spinors. For example, the BaBar and Belle experiments at the B factories [1] reported typical three-body charmless baryonic B decay branching ratios B(B → B 1B2 M) ≃ O(10 −6 ), and provided evidence for prominent peaks around m B 1B2 ≃ m B 1 +mB 2 in the baryon-antibaryon spectra of baryonic B decays [2] , which show that the B 1B2 formations favour the threshold area. However, in two-body decays B → B 1B2 , there is no large energy release from the recoiled meson [3] , such that the total energy of B 1B2 is at the m B scale, which definitely deviates from the threshold area [4] . As a result, B(B → B 1B2 ) are seen to be small, around 10 −8 − 10 −7 [5] [6] [7] .
Furthermore, the angular distribution asymmetry A θ ofB 0 →pΛπ + has been measured to have an unexpectedly large value of (−41 ± 11 ± 3)%, indicating significant interference as a result of the baryonic form factors [9, 10] . 
which will be shown to be mostly incorrect, except for the first relation. We will also demonstrate that the recent first observation, made by the LHCb collaboration, of a baryonic B 0 s decay, namelyB 0 s → pΛK − , and the measurement of its branching ratio [13] , combines in reality the branching ratios ofB
II. FORMALISM
The decayB 0 →pΛπ + is flavour specific, unlike the similar mode of theB The amplitudes can be factorized in terms of the effective Hamiltonian at the quark level [14] as [9, [15] [16] [17] [18] 
ts a 4 and α 6 = V tb V * ts 2a 6 , where G F is the Fermi constant, V ij are the CKM matrix elements, (q 1 q 2 ) V (A) and (q 1 q 2 ) S(P ) stand forq 1 γ µ (γ 5 )q 2 andq 1 (γ 5 )q 2 , respectively, and a 1(4,6) ≡ c In our calculation, the matrix elements ofB 0 s →pΛK + in Eq. (2) are expressed as [15, 16] 
where F BM 0,1 are the form factors for the B → M transition, and F 1,2 , g A , h A , f S , and g P the timelike baryonic form factors. ForB
with f M the decay constant, the matrix elements of the B → B 1B2 transition are parameterized as [9, 17] 
where
factors. The form factors in Eqs. (3) and (4) 
In perturbative QCD counting rules, the baryonic form factors depend on 1/t n as the leadingorder expansion [9, 17, 20, 21] , given by
−γ with γ = 2.148 and Λ 0 = 0.3 GeV.
III. NUMERICAL RESULTS AND DISCUSSIONS
For the numerical analysis, the theoretical inputs of the CKM matrix elements in the Wolfenstein parameterisation are given by [1] V ub = Aλ
with ( 
extracted from the data. Here, [22] and h A = C h A /t 2 have both been neglected. Note that C h A is fitted to be in accordance with B(B 0 → pp) = 1.47×10 −8 [4] . On the other hand, theB related by the same symmetries [9, 17] , given by
|| , with the vanishing form factors (g 2,3 , f 2,3 ) due to the derivations of f M p µū (σ µν p ν )v = 0 for 
Integrating over the phase space of the three-body decays [1] we obtain the spectra 
with the uncertainties from the form factors, non-factorizable effects, and CKM matrix elements in order. The B(B 0 s →pΛK + ) is calculated to be close to the observed B(B 0 →pΛπ + ) = (3.14 ± 0.29) × 10 −6 [1] , which confirms the first relation in Eq. (1).
Nonetheless, using the experimental measurements of
we find that B(B contributions. Consequently, we should revise the relations in Eq.
(1) to be
From an experimental perspective, the measured branching ratio is B(B 
The presence of extra resonances or neutral particles in the final states of these decay modes makes the experimental searches more demanding, though feasible by both the LHCb experiment and the future Belle II experiment.
IV. CONCLUSIONS
We have studied the three-body charmless baryonic decaysB 
